Introduction
Systematic reviews and meta-analyses demonstrate that cognitive-behavioural group-based parenting programmes are effective in improving parental mental health, parenting skills, and child pro-social behaviour for parents and their children, aged three to twelve years, who are at risk of developing conduct disorder (e.g. Barlow et al., 2010; 2012; Furlong et al. 2012) .
Despite this, it is not always clear if it is the intervention itself, the process of programme implementation, or the combination and interaction of both elements that influences these outcomes (Axford et al., 2017; Bywater, 2012) . The Medical Research Council (MRC, Moore et al., 2008; Moore et al., 2015) stipulates that complex interventions such as parent programmes, comprise several interacting components that impact on familial outcomes. During initial implementation a good theoretical understanding of the programme is needed to assess the impact on behaviour change, so that weak links can be identified and strengthened. In the initial stages of programme delivery, a thorough process evaluation can identify any potential weaknesses (and strengths). Routine monitoring of delivery and outcomes can ensure that the programme is consistently delivered per the original model, and to a high standard. Typically, facilitators have monitored programme implementation via self-reported checklists tailored to a specific parenting programme and designed by the programme developers. This approach has limitations as developer involvement has the potential to introduce subjective bias into the instrument design, and tailoring to specific content makes it difficult to compare fidelity across different parenting programmes. We propose a move towards the application of objective measures that can be applied generically across a range of parenting programmes with high levels of reliability and validity.
The purpose of the current study is therefore to describe a simple tool that was developed to address this need, the Parent Programme Implementation Checklist (PPIC, Bywater, 2011) ,and to explore its initial ability to reliably measure fidelity, when applied to assess the Incredible Years (IY) pre-school BASIC parenting programme (Webster-Stratton, 2010) . Additional data from other parent programmes will be utilised in further testing of the tool in due course.
Defining Implementation Fidelity
Implementation fidelity is becoming increasingly important with efforts to scale evidencebased programmes and deliver results within mainstream services. Unfortunately, evidence
indicates that when interventions are replicated in real-world contexts the outcomes often do not match those achieved in research settings (Alexander, Robbins & Sexton, 2000; Hutchings et al., 2007; Sexton & Turner, 2010) . Subsequently, implementation research is important and should continue throughout scale-up to maintain the intervention's integrity and effectiveness, and to ensure that programmes are not delivered by insufficiently trained staff with inadequate resources (Mihalic, Fagan, Irwin, Ballard, & Elliott, 2004; Moore et al., 2015) . 'Implementation fidelity' is considered the degree of fit between the original programme and its application in each service setting. Five primary elements are suggested to comprise fidelity (Adherence, Exposure, Quality of Programme Delivery, Participant Responsiveness and, Programme Differentiation) and are all considered critical to the success of any parent programme (Mihalic et al., 2004) , such as the IY programme as outlined below.
Adherence describes whether or not the programme's content and procedures were delivered as designed i.e. all core components delivered to appropriate population. In terms of operationalising this during IY programme delivery facilitators are encouraged to promote relationship-enhancing and discipline, or limit-setting strategies, emphasise the need for parents to learn the principles of the programme such as sensitivity or reinforcement and, enhance their knowledge of child development in terms of what their child's capabilities are at each developmental stage. This learning should be supported through the use of videotaped vignettes to prompt discussion and problem-solving amongst the group, role-play to practice and rehearse new skills, and homework to consolidate learning between sessions. Typically processes associated with programme adherence during delivery are monitored through the use of facilitator completed checklists however, the principles of adherence should be embedded in practice from the start by ensuring that delivery staff are properly in trained in the programme, and have access to appropriate ongoing support and supervision to minimise 'drift'.
Exposure describes whether or not the treatment 'dose' matches the original programme i.e.
number and length of sessions. In terms of monitoring this during routine delivery of IY facilitators may complete checklists to record how much content of each session was delivered, as well as recording parent attendance each week to monitor programme 'dosage' i.e. the number of sessions parents attend. Such information is particularly useful when trying to establish the relationship between programme delivery and family outcomes.
Quality of programme delivery refers to whether the manner of delivery, the skill of facilitators in using the materials, techniques or methods is consistent with what is expected and prescribed by the programme. During IY programme delivery this element of implementation fidelity is operationalised through the use of a collaborative and reciprocal relationship between group leaders and parents, with the emphasis being that both parties have expertise. As a result, facilitators should use their skills to encourage parents to solicit their ideas and participate in personal goal setting. Moreover, facilitators should adapt the intervention to meet their parents own individual needs by spending more time on programme content that parents in their group may need more support on. Self-report checklists completed by facilitators routinely monitor this aspect of implementation fidelity.
Participant responsiveness describes the extent to which the participant is involved in the activities and content of the programme i.e. contributes to group discussions. This often focuses on the degree to which parents feel empowered to find their own solutions, feel encouraged to help each other and build support networks. During IY, and other, programme delivery this aspect of implementation fidelity is often monitored via weekly and end of programme parentreported evaluation forms.
Finally, programme differentiation identifies the unique or critical components of a programme that reliably differentiates it from others, or the comparison intervention. This typically refers to whether or not the core (or essential) programme sessions are being delivered as specified in the programme manual; these processes or content are commonly monitored through the use of weekly facilitator-completed checklists. Carroll et al., (2007) suggests that these five individual elements of fidelity act as potential moderators of the relationship between interventions and their intended outcomes.
Subsequently, the degree in which these elements are met during delivery affects how well the programme succeeds in achieving its goals of promoting change.
Implementation Fidelity within Programme Delivery
The National Institute for Clinical Excellence (NICE) guidelines (2017) for treating children and adolescents at-risk of, or diagnosed with, oppositional defiant disorder or conduct disorder recommends the use of psychosocial interventions such as group based parenting programmes as an alternative treatment to pharmacology. The recommendations stipulate that group-based interventions that are manualised and that involve parents should utilise behavioural or cognitive-behavioural approaches and subsequently draw on social learning theory principles (Bandura, 1977) in programme content and delivery i.e. modelling, rehearsal and parent feedback, to improve parenting skills. Programmes are suggested to be at their most efficacious if delivered to groups of 10 to 12 parents once a week for 90 to 120 minutes over the course of 10 to 16 sessions. Exemplars of psychosocial programmes, such as IY (Webster-Stratton, 2010) and Triple P (Sanders, Markie-Dadds, Tully & Bor, 2000) , involve an interactive and collaborative learning format in which programme facilitators discuss and model key behavioural principles and parenting skills (e.g. play, praise, rewards, and discipline) to parents and caregivers, who then practise these skills in and outside of group sessions. Key components of the most effective programmes include: learning how and when to use positive parenting skills; observation; modelling; behaviour rehearsal (e.g. role-play); discussion; homework assignments; using peer support, reframing unhelpful cognitive perceptions about their child or child-management; and, tackling barriers to attendance (Gardner, 2012; Hutchings, Gardner, & Lane, 2004) . These features notably define the Adherence, Quality and Participant
Responsiveness elements of implementation fidelity and are the most commonly assessed aspects of programme delivery as facilitators can self-monitor their own ability in attaining these goals to be effective (Hutchings et al., 2004) .
Evidence indicates that greater fidelity to the model is linked to improved outcomes for participants, whilst results are weaker where implementation fidelity is poor (e.g. Blakely et al., 1987; Botvin, Baker, Filazzola & Botvin, 1990; Durlak & DuPre, 2008; Eames et al., 2009; 2010; Lee et al., 2008; Kam, Greenberg & Walls, 2003; Pentz et al., 1990; Rohrbach, Graham & Hansen, 1993) . A handful of studies have also tested whether a causal relationship exists between programme fidelity and outcomes for children and families, however, this research is largely correlational and contradictory. For example, several studies report positive and significant relationships between fidelity and outcomes (e.g. Eames et al., 2009; 2010; Forgatch, Patterson & Gewitz, 2013) , whilst others report mixed or no significant findings (Breitenstein et al., 2010; Hogue et al., 2008; Malti, Ribeaud & Eisner, 2011) . Whilst there is variation in how fidelity has been defined, operationalised and measured across different studies, it is reasonable to assume that the outcomes drawn from any evidence-based parenting programme are dependent on facilitator skills and expertise. For example, even though a programme is manualised, it is a facilitator skill to be able to relate the content and attend to the needs of each specific group of parents within their local context, by drawing upon their skills and knowledge as a practitioner.
As a result facilitator behaviour should be the focus of routine monitoring over the course of programme delivery to ensure that parents are provided with high quality supervision with the best chances of instigating behaviour change.
Current Methods for Assessing Fidelity
Many evidence-based parenting programmes have infrastructure to support the monitoring and promotion of fidelity, some more extensive than others. In addition, during initial evaluation there are a number of methodological practices that researchers can engage in to ensure that studies reliably test interventions as they would be delivered given optimal conditions in routine practice. Garbacz et al. (2014) reviewed the use of strategies to promote fidelity as reported in 65 research trials of evidence-based parent training programmes designed to reduce child and adolescent behavioural difficulties. Using the Intervention Fidelity Assessment Checklist (IFAC), a tool developed to aid consistency in the assessment of fidelity promoting and monitoring strategies in evaluation studies of behaviour change interventions (Bellg et al., 2004) In response to the limitations of self-report and problems with integrating routine fidelity monitoring into programme delivery for both practice and research, a handful of independent observational tools of programme fidelity have been developed. Such tools utilise a range of scoring methods i.e. rating scales, checklists or frequency counts of specified facilitators behaviours, and are typically developed for use with specific programmes, i.e. the Leader Observation Tool (LOT: Eames et al., 2009; 2010) for the IY parenting programmes, or the CAS-CBT (Bjaastad et al., 2015) for the Curious Cat programme. Whilst these tools evidence reliability and validity, they can be complex and require observers to undergo high intensity training in order to be fully competent with complex coding systems. They also only apply to the particular programme under observation, which can be problematic when service providers begin to embed a range of different programmes and are limited in time and money to independently assess delivery across a suite of interventions.
To circumnavigate these issues the Parent Programme Implementation Checklist (PPIC, Bywater, 2011) , has been developed as a generic checklist to capture 'global' implementation of the core components of group-based parenting programmes. The main objective of the PPIC is to provide a simple method for conducting random checks on programme fidelity to prevent programme 'drift'. The PPIC focuses specifically on the Adherence, Quality and Participant
Responsiveness components of fidelity as these can be easily observed, and are less likely to be affected by subjective bias. The tool negates the need for the user to have detailed knowledge of facilitator process skills or in-depth programme content by providing a simple checklist for assessing quality of delivery by either a member of service delivery staff, or a researcher..
Aim
The purpose of the current study is to describe the development of the observational PPIC, and explore its initial psychometric properties and potential as a generic tool of assessing parenting programme delivery/implementation fidelity. In particular, we explore whether the items in PPIC are coherent and measure the same construct/s (internal consistency) and whether raters can consistently reach agreement, over time (intra-rater reliability) and with different observers (inter-rater reliability). Assessment of the achievable levels of inter-and intra-rater reliability are a pre-requisite for all observational tools during initial development and whilst being used out in the field. Moreover, these statistics are possibly the most important when considering the use of the PPIC as a routine tool to monitor implementation fidelity within routine practice. This is because inter-and intra-rater reliability provides an indication of how much consensus is achievable between different coders (for instance it is important that coders are using the tool in the same way so that a service can have confidence in the scores across their coders), or for one coder over a period of time following training in the use of the tool.
Method

Measure Development
The Parent Programme Implementation Checklist (PPIC; Bywater, 2011) The PPIC is an 18-item tool that was originally developed to assess aspects of programme implementation fidelity by independent observation, for the purposes of providing an objective assessment of treatment integrity in three pragmatic randomised trials (see Bywater et al., 2009; Hutchings et al., 2007; Little et al., 2012; Morpeth et al., 2016) . Initial work to develop the items focused specifically on reviewing the self-completion checklists of two evidence-based and widely delivered group-based parenting programmes i.e. IY preschool and school-age BASIC for parents of children aged 3 to 12 (Webster-Stratton, 2010;  http://www.incredibleyears.com/resources/tm/) and Level 4 Triple P for parents of children from birth to 12 years (Sanders et al., 2000 ; http://www.triplep.net/glo-en/getting-started-with-triple-p/implementing-triple-p/implementation-support/). The purpose of this activity was to ensure that the PPIC included similar items of fidelity that were routinely measured as part of programme delivery whilst establishing where additional items were needed to ensure that the five components of fidelity were addressed (see Table 1 ). During this initial scoping exercise several key elements of the parenting programmes were identified as not being recorded or monitored as part of regular programme checklists, for example, modeling of key parenting behaviours and role play. Consequently, common elements from effective programmes were mapped against one of the five fidelity components (Adherence, Exposure, Quality of Programme Delivery, Participant Responsiveness, and Programme Differentiation), and then quantified and operationalised along a 5-point Likert scale (ranging from 1 'not at all' to 5 'excellent') by defining distinct behaviours associated with each item at each level.
( Table 1 here)
Initial development feedback
In 2013 the developer sought qualitative feedback from 4 trained users of the PPIC and other experts in the field. The purpose of this exercise was to; 1) establish acceptability and userfriendliness of the tool, and, 2) identify any items that required further clarification or revision.
Feedback and subsequent revision of the PPIC focused on two specific areas:
1) Clarifying and operationalising the definitions of individual items 2) Reconstructing the sub-scales to increase their construct and face validity
In terms of clarifying and operationalising the definitions of individual items the following revisions were made; A) one item relating to the facilitators use of questions were separated into two distinct items (open-ended questions and problem-solving) to highlight their individual value (now items 5 and 6). B) Definitions listed in the training manual for items relating specifically to questions, homework review and role-play were given more detail.
Finally, C) additional description was added to several items within the tool itself to ensure that the PPIC captured the ability of the facilitators to respond to the parent's needs (items 2, 15 and,
16).
With regards to the construct and face validity of the subscales, feedback from trained users led to the re-classification of Exposure and Programme Differentiation as components of Adherence (now items 16 and 17). Thus the components of fidelity assessed by the PPIC were reduced from five to three (Adherence, Quality and Participant Responsiveness), in addition to an overall Total Score (Table 2) . Space for information on both exposure and dose has been maintained at the top of the coding sheet to provide information about the context of the session i.e. number of parents attending the session, and total length of the session.
Maximum scores for the three components of fidelity are as follows; range 15 for Participant
Responsiveness, 35 for Quality and, 40 for Adherence. The maximum attainable Total Score is 90. Currently there are no cut-offs for this measure; that is, we cannot say if a score above or below a certain level yields good versus poor outcomes (this will be addressed in future PPIC work). However, the higher the total fidelity score the more effective each session/programme may be in achieving positive outcomes in families 2010) . In addition, there is no current agreement about what constitutes a good or acceptable level of fidelity; theoretically this may be programme specific and there is considerable variability in the published empirical literature ranging from 60-90% (e.g. Botvin, 2004; Mihalic et al., 2004) .
The newly revised PPIC can now be used to code programme sessions either in-vivo (i.e. live by regular service staff or research team), or using videotaped recordings of individual sessions which is less obtrusive. This paper reports on videotaped observations only. Irrespective of the specific mode of observation chosen (i.e. live or video), in line with current observation recommendations, fidelity assessments should be consistently applied to prevent any confounds in the data caused by switching between observation modes (Gridley, Bywater, & Hutchings, in press ).
( Table 2 here)
Validation Sample
Twenty-five, 2-hour video-recordings collected (with parent consent) from 14 independent groups delivering the 12-session IY BASIC parent programme in 13 localities across England and Wales in 2004 to 2009-10 as part of two large-scale randomised controlled trials (1. Hutchings et al., 2007; Bywater, Hutchings, Daley, Eames, Tudor-Edwards, & Whitaker, 2009 , and, 2. Little et al., 2012 Morpeth et al., 2016) , provided data for the study. The 25 videos were taken during either session 2 (n = 1), 4 (n = 4), 5 (n = 8) or 8 (n = 12). The 25 videos were independently reviewed and coded by two primary coders (20 and 5 videos respectively) who had received the PPIC training and were knowledgeable, but not trained/accredited,) in the IY BASIC parent programme. A secondary coder rated 16 of the videos for inter-rater reliability checks and 6 of the 16 videos (37.5%) were subject to code re-code (intra-rater) checks. The final sample of data presented in this paper relates only to the 16 videos taken from 16 individual sessions (session 4 n = 2; session 5 n = 7; session 8 n = 7) from 10 independent groups conducted in 9 localities as these were coded by both the same primary and secondary coders.
Validation Procedure
The training model comprises a half-day to one-day group training session led by a trained user (the lead author), with frequent refreshers to maintain reliability of coding within organisations. Training is supplemented by a detailed manual which outlines each item to be coded, its definition, and examples. As part of the training coders are encouraged to ask questions about applying the tool prior to viewing and coding 'training' videos of other group sessions from the same programme. Following viewing of each video clip, the trainer checks coding reliability, and resolves discrepancies through group discussion. All coders reached a pre-specified level of 70% inter-rater reliability with the lead author prior to coding independently. The four coders were all educated to Master's degree level. Over the course of six months (2013-2014) the primary and secondary coders independently rated each of the videos in a quiet room using a stopwatch to time the sessions. Data from each of the coders was then entered into an SPSS database for analysis purposes.
Analysis Plan
To assess the internal reliability of the 18 different items of the PPIC, in addition to the three subscales (Adherence, Quality and Participant Responsiveness) and the overall Total Score a series of Spearman Rank correlations for categorical data were used. This type of analysis is important during the initial stages of tool development in order to test the assumption that individual items are measuring the same construct/s, and therefore that the outcomes are meaningful. To assess how closely related the set of items that sit under each of the three subscales and overall total score categories were a series of Cronbach Alphas were calculated (internal consistency).This level of analysis is important at all stages of tool development and later use as an assessment tool to ensure that the individual items that comprise a sub-scale are indeed measuring the same concept and therefore provide meaningful data to assess implementation fidelity.
Assessment of inter-rater reliability was conducted by applying three different types of reliability analysis to the 16 videos coded by the primary and secondary coders; 1) percentage agreements, 2) Intra Class Correlations (ICC's) using a two-way mixed model with absolute agreement, and 3) a weighted Kappa for categorical data. Using each method of analysis inter-rater reliability was assessed at the item by item level and for each subscale and Total Score.
Intra-rater reliability was conducted on 6 videos coded by the primary coder. Two types of analysis were applied at both the item by item level and the subscale level; percentage agreements and ICC's using a two-way mixed model with consistency.
For interpretation purposes all reliability statistics scores ranged between 0 and 1 with larger scores indicating greater agreement between coders. Table 3 presents a series of correlations conducted to assess the internal reliability between each of the 18-items of the PPIC (Table 3) and their respective subscales. With the exception of three items (3, 14 and 16) all other remaining items demonstrated at least one significant correlation (at the p < .05 level) with one other PPIC item. Correlations for these significant items ranged from r = .500 to .900 indicating moderate to strong consistency between items.
Results
Internal reliability and consistency of the PPIC
These findings suggest that the 18-items of the PPIC are at some level inter-related and measuring similar constructs.
( Table 3 here)
The internal consistency of the PPIC subscales (Adherence, Quality and Participant Responsiveness), as well as the overall Total Score were assessed using Cronbach alphas 2 .
Analysis indicated that the Adherence subscale, which consists of eight items, demonstrated questionable levels of internal consistency α = .661. The Quality subscale, which consists of seven items, demonstrated acceptable levels of internal consistency α = .780, whilst Participant
Responsiveness, which consists of only three items, demonstrated low internal consistency, α = .440. The overall Total Score value for the PPIC provided a good level of internal consistency α = .818. These findings suggest that the items that make up the four sub-scales of the PPIC are measuring the same construct, thereby providing some evidence for the composition of these scales.
Achievable Levels of Agreement between Different Coders Percentage agreements
Percentage agreements, a quick and easy method to determine coder agreement, between the primary and secondary coder indicated achievement to the minimal acceptable level of >70% for inter-rater reliability (Aspland & Gardner, 2001) . Results indicated that the mean agreement achieved between coders across all 18 items was 70.62% (SD = 9.51). Agreement ranged between 54% and 88% suggesting that reasonable levels of agreement, as calculated using percentage agreements, could be achieved between two coders who received half-a-day training in using the PPIC and who were not necessarily experienced in observational methods.
This suggests PPIC could be used easily by a variety of individuals or organisations. across three of the four categories with a medium to large correlation. These results suggest reasonable levels of inter-rater reliability are achievable at the subscale level when calculated using ICC's but not at the item by item level.
Intra-Class Correlations (ICC's)
( Table 4 here) Table 4 also presents the findings from the weighted Kappa 4 analysis, used because the Likert response scale of the PPIC is categorical in nature, and because Kappa is the most robust method for assessing agreement amongst coders. Overall the results replicated those found using the ICC's with one exception; an additional significant agreement was found between coders on item nine for off task behaviour. Kappa coefficients ranged from -.013 to .764 with the seven statistically significant items indicating agreement between the two coders with a poor to substantial effect. Items 3, 4, 6, 7, 8, 10, 13, 14, 15, 16 and 17 demonstrated little or no agreement between primary and secondary coders and were not statistically significant.
Weighted Kappa
( Table 5 here)
Achievable Levels of Agreement for One Coder at Two-Time points Percentage agreement
Assessment of the 6 videos subject to code re-code analysis by the same coder indicated reasonable achievable agreement across all 18 items. Percentage agreements for intra-rater reliability was slightly higher than that achieved for inter-rater analysis with a mean of 72.71%
(SD = 6.65), agreement ranging between 60% and 79%. These findings suggest that reasonable levels of agreement could be achieved by the same coder when using the PPIC to code the same videos at two different time points.
ICC's
A series of two-way mixed model ICC's with consistency were conducted to assess intra-rater reliability using six videos that had been re-coded by the same primary coder. Table 5 presents the results. ICC's ranged from -.143 to .935 suggesting varying levels of achievable intra-rater agreement at the item by item level. Only four of the 18 items indicated statistically significant agreement, all with large correlations (see Table 5 ). Items 2, 3, 4, 5, 6, 7, 8, 9, 10, 13, 14, 15, 16 and 17 demonstrated little or no agreement and were therefore not statistically significant.
At the subscale level ICC's ranged between .176 and .939. Only the Quality subscale did not reach statistical significance. The remaining three subscales demonstrated intra-rater agreement with medium to large correlation. The findings suggest that intra-rater reliability using the PPIC at the item level is poor, however high levels can be achieved at the subscale and Total Score level. This is important as the sub-scales and total score values are most likely to be used as part of practice to monitor progress. Moreover, whilst many coders may be trained to use the PPIC it is important that each organisation has one lead coder i.e. the most experienced and reliable, who can conduct the majority of observations and ensure that other coders maintain their reliability levels over a period of time. Intra-rater reliability is therefore an important assessment to establish how stable a coder's score is over time.
Discussion
The current paper describes the initial development and assessment of the internal reliability and consistency, and achievable levels of inter-and intra-rater reliability of a generic fidelity tool to assess implementation fidelity for group-based parenting programmes. The PPIC was developed to measure the principles of Adherence, Quality of delivery, and Participant
Responsiveness for group-based parent programmes, and although the current paper addresses the usability of this tool with only one programme, IY BASIC, it is reasonable to expect that the fidelity items could be applied to other group-based parenting programmes too.
The results indicate adequate levels of internal reliability and consistency for the 18-individual PPIC items, three associated subscales and the overall Total Score. Achievable levels of inter and intra-rater reliability between coders were lower than expected at the item by item level, but met the recognised standards of reliability at the subscale and Total Score level. These findings indicate some promise of the PPIC to be used as an assessment tool of implementation fidelity for parenting programmes. However, caution is warranted if applying these results in routine practice to monitor implementation fidelity. Further work is required to refine the tool to ensure that it meets statistical standards for reliability and validity across a variety of different programmes. Furthermore, additional development is required to ensure that the tool is user friendly for a range of personnel who may not be familiar with observational methods i.e.
non-research staff.
Levels of agreement between coders using the PPIC were poorest on items in the following conditions; 1) where there is a degree of ambiguity or subjective interpretation in the definitions that are to be quantified and applied (i.e. models problem solving questions, models acknowledgements, uses praise, off-task, encourages participation), 2) which may require a degree of observer subjectivity, or that may be lost due to poor film quality (i.e. use handouts smoothly, homework explained, video clips used, sum up important points from session), and 3) items which require explicit knowledge of the programme under study (i.e. key concepts covered, non-session content excluded). Previous research has suggested that in order for fidelity tools to be successful a comprehensive coding manual should be developed to support its implementation (Forgatch, Patterson, & DeGarmo, 2006) . It is suggested that this manual should include information defining each program component, outline the procedures for scoring observations, and specify the rating scheme to be used (Forgatch, et al., 2006) .
Moreover, to maximize observer objectivity and reduce subjectivity, each point on a given item's scale should be anchored to quantify specific behaviours or practices (Mowbray, Holter, Teague & Bybee, 2003) . Whilst the coders were provided with a half-day training it is possible that some of the inconsistency in their overall agreement at the item by item level may have resulted from their lack of experience in using observational methods. For example, some of the items of the PPIC require attention from coders across the whole video (models praise) and are therefore based on number of occurrences or frequency counts whilst other items relate specifically to discrete behaviours that may only appear once during the course of the session i.e. explain homework. A coder with less experience of using observational methods may not easily grasp the difference between these types of items and subsequently further work is required to enhance the usability of the PPIC manual so that it can be accessed and understood relatively easily by professionals with limited expertise in observational methods. As a result, the current findings are important if the PPIC is to be integrated into routine practice as coders indicated that greater knowledge of the tool (i.e. training and coding maintenance) and programme content may be needed to sustain high levels of consistency and reliability.
Consequently, further refinement of the tool via quantification and operationalisation of definitions laid out within the coding manual is needed if it is to function as an assessment tool for practitioners, group leaders, and possibly service managers, as part of routine practice, as well as other researchers.
Strengths
The main strength of this study is that there is a real need in research and in practice to develop tools that allow for the objective assessment of implementation and fidelity of parenting programmes without increasing costs or the time needed to train personnel in becoming reliable in applying the measure, or, indeed the actual parent programme being observed. As a result, the PPIC can be regarded as a much needed tool in parent programme research and programme fidelity assessment. Current tools can be time consuming and costly in terms of training and applying the tool, e.g. the LOT ) was designed to observe a specific parent programme, and may require extensive knowledge of the programme content. This is the first study to assess whether the PPIC can reliably measure fidelity and the current findings suggest cautious optimism, particularly at the subscale and total score level.
Whilst further refinement of the individual items is needed, in addition to further validation of the tool when used to assess other group-based parent programmes, or when used by nonresearch staff, the PPIC does show some promise of being able to reliably assess the fidelity of group-based programmes. This quick and easy to use measure does not eliminate the need for facilitators to access supervision during delivery, nor does it alter the need for working towards programme delivery accreditation (which may entail programme trainers or developers giving in-depth feedback following observations), where relevant. The strength lies in the fact that the PPIC can possibly be used across programmes, and can be used to identify great delivery, but also identify when facilitators could benefit from additional training or more supervision to ensure positive outcomes for families.
Limitations
There are several limitations of the current study. Firstly, despite the intention to address the shortfalls of previous implementation self-complete checklists, or observational measures, by providing evidence for a tool that can be used across a range of different programmes, the current study explored implementation fidelity for only one parent programme i.e. the dataset used to assess the reliability of the PPIC relates to only one group-based parent programme (IY BASIC). There were two reasons for this; 1) from the original batch of videos collected during the two RCT's only four were taken during Triple P programme delivery. The other three Triple P videos were subject to technical issues at the programme delivery stage and were excluded from any assessment. 2) In order to ensure that the data that we had would be suitable to conduct inter-rater analysis for the purposes of this paper we restricted the remaining dataset (n = 25) to only those videos that had been coded by the same pair of coders (n = 16). As a result, the findings supporting the reliability of the PPIC are limited to only the IY BASIC intervention, and to a small set of videos that were deemed clean and audible (discussed in more detail below). Consequently, the findings cannot yet be generalised to other group sessions and therefore further study of the PPIC's ability to effectively measure implementation fidelity of other group-based programmes, and within usual service delivery, is required as its current ability to be used as a generic tool is aspirational.
A second limitation of the current study is that the data used to assess the reliability of the PPIC is drawn from a programme delivered within research settings as part of previous pragmatic community based RCT evaluations. Programme delivery in the context of research evaluation is known to be more adherent, and previous validation studies using other fidelity tools have often utilised larger samples of videotapes, reviewing at least two videos from each group delivery to capture the variation in delivery that would prompt different fidelity assessments. Due to technical issues with a minority of the videotapes (cameras were not turned on, or switched off half-way through the session) the number of videos eligible for use was reduced and the current data reflects only those that were deemed clean and audible. In routine practice the use of videotape technology is often a problem, and there is a question as to whether the current set of videotapes is likely to reflect the real world context of programme implementation. In order to mitigate such issues arising in real world delivery where programmes are videoed as usual i.e. for the benefits of supervision, future revisions of the tool and its associated manual will need to include clear guidance on how facilitators should set up and position the camera during delivery in order to ensure that clean and audible video recordings are possible. As a general guide it is suggested that a minimum of two sessions captured at random points across programme delivery is recommended to enable fidelity scores to be calculated (Barber et al., 2006) . We suggest, in our training manual, that the first and last sessions of programme delivery should be avoided from fidelity coding due to the (respectively) introductory and celebratory nature of these sessions but that the two chosen sessions per group should be filmed approximately ¼ and ¾ way through the programme to enable a better perspective of how programmes are being delivered over time, and because fidelity of programme delivery is not necessarily static.Moreover, in terms of applying the PPIC we recommend a half day to one day training, with frequent refreshers to maintain reliability of coding within organisations. The benefits of this manualised step by step approach to recording and coding session delivery includes; 1) aiding the process of built in supervision and accreditation for programme facilitators by ensuring that suitable videos are available, and, 2)
ensuring that cameras are positioned in such a way that PPIC coders are able to rate all items which will in turn enhance the ability to continually monitor the maintenance of delivery at a fairly low cost.
The final limitation is that whilst the original PPIC set out to capture all five aspects of programme fidelity, based on feedback from fidelity experts the final revised tool only relates to three (Adherence, Quality of delivery and Participant Responsiveness). The previously included items relating to the components of Exposure (appropriate number of sessions) and Programme Differentiation (unique features of programmes) were identified as being best aligned with Adherence. Whilst outstanding items were suggested to be best captured in greater detail through other means i.e. weekly facilitator completed checklists and attendance logs, and not through randomly selected observations. Whilst this is a shortfall of the tool, it is acknowledged that these refinements have strengthened the tools reliability and face validity for these three components.
Future Directions and Conclusions
Work is underway to explore the feasibility of using the PPIC with other group-based parenting programmes. This work will explore achievable levels of reliability when using a larger sample of videos derived from several different programmes and their individual sessions. We intend to explore the content validity and structural validity of the PPIC, and liaise with programme developers and experts in fidelity research to revise the PPIC manual, training, and coding sheets. Once the PPIC tool has been fully validated we intend to conduct a study to explore the reliability of using the PPIC live during session delivery versus using the PPIC from pre-recorded videotapes as we have done so with other observational tools (Gridley, Bywater & Hutchings, in press) . It is hoped that findings from such a study would be useful and informative in instances where video-technology may not be available in practice yet assessment of programme fidelity is still required.
Results suggest that the half-day training yields reasonable levels of inter-rater reliability, to individuals not trained in the parent programmes they are observing. However, the tool is not yet systems tested and further work with the PPIC when used by non-research staff in practicebased settings, who may have little knowledge of observational methods, is required before we can be confident that the training programme and tool could be used by a variety of individuals across organisations.
In conclusion, developing tools that serve to measure implementation fidelity of parent programmes within real world settings is an important and challenging area of work, namely to justify the expense of delivery in the face of increasing cuts to services and to ensure that families receiving these services stand a good chance of benefiting from its content. To our knowledge a similar tool for generic assessment of quality across multiple parent programmes has not been successfully developed. The PPIC is in its initial stages of development and the current study suggests that it has the potential to make a real world contribution to an area where routine monitoring is important to ensure that quality standards of programme delivery are upheld and maintained. However, the findings should be taken with caution as the current study is exploratory in nature and has a number of limitations which may have contributed to the findings. More importantly, the PPIC is an observational tool which in real world settings would most typically be applied during live delivery. For validation purposes, video is clearly the most optimal choice because we need different coders to view it. As a result, we acknowledge that there is a difference here between how the tool is used as part of its initial development and the future use of the tool as it is being implemented in services following validation. Our initial intentions of the PPIC was to address all five components of fidelity, yet two components were subsumed within the 'adherence' component, and other parts of exposure and differentiation were captured in the session's information at the top of the form (i.e. length of programme, whether the correct session content was delivered in the appropriate week, and number of parents attending the session to establish if the group is a 'viable' group for learning and discussion purposes). Table 1 .
Individual components of fidelity, how they are defined, operationalized and measured during routine programme delivery, in addition to how outstanding items were addressed in development of the PPIC Table 2 .
Component
Item by item descriptions of the PPIC and their associated subscales.
Component of fidelity Description & guidance Item
Adherence Does the facilitator present and explain the 'agenda'? Agenda to be presented verbally, written on flipchart or projected 1 Does the facilitator review/discuss homework from previous week?
Facilitator comments and offers feedback to parents on completed homework to ensure understanding and gauge progress 2 Do facilitators encourage 'role-play' congruent with the session's key concepts (or as a solution to a homework problem from the previous week)?
The role-play should be congruent with the session's key concepts. Role-play is defined as 'practising verbal or nonverbal behaviour'. Facilitators should encourage parents to try different techniques, strategies, words to see how it feels/works 12 Are video clips congruent with the session's key concepts and used appropriately?
Video clips should relate to the key concepts for the session 13
Does the facilitator sum up important points relating to key concepts from the session?
Facilitators should reiterate the important main points from the session to encourage learning, ideally during and at session end
14
Is the homework for the following week explained? Facilitator should give parents clear guidance and instructions for next week's 'homework', which may include specific practice
15
Are weekly session key concepts covered? See summary of key concepts: IY wk 4 relates to praise, IY wk 8 relates to effective limit setting, TP wk 2 relates to promoting child development including praise and modelling, TP wk 4 relates to planning ahead with rules and consequences
Component of fidelity Description & guidance Item
Does the facilitator only include content and key concepts from this session (last week's content may be reviewed as appropriate)?
This differs from going off task as it includes incorporating content from other sessions (or even other programmes). Reviewing the previous session does not count as non-session content as this is my be a requirement of the programmes Does not allow an individual, or group discussion, to go off-task for longer than 5 minutes at a time. Facilitator is able to pull back group on-task within this timeframe. Watch is needed note time at first sign of off-task behaviour and when back on task. For example, a parent discussing child management issues during a holiday, and the conversation then turns to discussion around holidays in general. Video clips can be a source of side-tracking -do the group focus on the concept that the video is highlighting rather than focussing on unimportant issues such as home environment etc?
9
Participant responsiveness
Component of fidelity Description & guidance Item
Does each parent contribute freely to discussion elements?
Discussion is important and can empower parents as it offers a chance to share successes as well as an opportunity to problem solve together. Are all parents willing to join in discussions?
10 Do parents participate in role-play (verbal or nonverbal practice)?
Role-play is defined as 'practising verbal or nonverbal behaviour' and can be difficult for parents to be involved in initially. Once parents participate they gain new insight in learning different strategies, and how it feels to be a parent or child in each strategy. A skilled facilitator will be able to get parents involved in role-play. Rehearsal of techniques during the sessions will enable parents to use the techniques more easily at home and encourage behaviour change. There may not be enough time for all parents to participate, it is important that at least some do.
11
Do parents spontaneously ask questions? Parents' involvement, interest, and confidence can manifest in spontaneous questions to the facilitator or each other. 
